Assessment of the N-oxidation of deprenyl, methamphetamine, and amphetamine enantiomers by chiral capillary electrophoresis: an in vitro metabolism study.
A chiral capillary electrophoresis method using hydroxypropyl-beta-cyclodextrin as chiral selector was developed and validated for the quantification of the N-oxygenated metabolites of deprenyl, methamphetamine, and amphetamine enantiomers, formed in vitro. The influence of various parameters (selector concentration, buffer pH, temperature, polymer additive, etc.) on the simultaneous separation of the optical isomers of the parent drugs and their metabolites has been evaluated. The buffer pH had the greatest impact on the separation selectivity of the N-oxygenated compounds. Linear calibration curves were obtained over the concentration range of 2.5-50 microM for the enantiomers of amphetamine-hydroxylamine, methamphetamine-hydroxylamine, and deprenyl-N-oxide. The inter- and intra-assay precision and accuracy varied by less than 15% for all analytes at concentrations of 5, 10, and 30 microM, and less than 20% at the lower limit of quantitation (2.5 microM). The sample extraction recovery ranged between 109 and 129% at the three concentration levels. The drug enantiomers were incubated with recombinant human flavin-containing monooxygenase enzymes (FMO3 and FMO1), and human liver microsomes, respectively. The enantioselectivity of the substrate preference, as well as the stereoselective formation of the new chiral center upon the oxidation of the prochiral tertiary nitrogen of deprenyl were assessed. FMO1, the extrahepatic form of the enzyme in man, was shown to be more active in the N-oxygenation of both deprenyl and methamphetamine isomers than FMO3. Deprenyl enantiomers and S-methamphetamine were substrates of human recombinant FMO3. Conversion of amphetamine to its hydroxylamine derivative could not be observed on incubation with either FMO1 or FMO3. Formation of the new chiral center on the nitrogen, during N-oxidation of the tertiary amine deprenyl, was found stereoselective. The two FMO isoforms have shown opposite preference in the formation of this chiral center. Methamphetamine-hydroxylamine formed from methamphetamine was further transformed by FMO, amphetamine-hydroxylamine was identified as the product of a demethylation reaction.